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(57) Abstract 



A plurality of wheel assemblies (20) are connected under a rolling device (10). Each of the wheel assemblies (20) comprises a pivot 
arm (22) pivotally connected to the bottom surface (14) of a supporting base (12). These arms (22) are allowed to pivot in a substantially 
vertical plane around a pivot axis. A wheel (40) is operatively connected to one end of the arm (22). A suspension element (42) is snugly 
interposed between the supporting base (12) and the pivot arm (22) for providing suspension to the rolling device (10). A screw (44) and a 
nut (46) are provided for holding the suspension element (42) in place and adjusting the compression of the suspension element (42). The 
rolling device (10) according to the present invention allows high performances and encompasses efficient shock absorption. It also allows 
the wheels (40) to follow the road profile. 
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WHEEL ASSEMBLY FOR A ROLLING DEVICE 



FIELD OF THE INVENTION 

5 The present invention relates to a wheel assembly for 

providing suspension to rolling devices such as roller skates, 
skate boards, educational, hospital, industrial wheeled 
equipments, or the like. 

10 BACKGROUND OF THE INVENTION 

Various types of wheel assemblies have been developed over 
the years for rolling devices such as traditional roller skates, 
skateboards or in-line roller skates, but in general, these 

15 wheel assemblies do not provide an effective suspension to the 

rolling device. 

For example, the in-line roller skates known in the prior 
art generally comprise a truck on which wheels are directly 
mounted by means of axles. These roller skates are not provided 

20 with any specially designed suspension means allowing the wheels 

to follow the road contour as the user is skating. 

Also known in prior art is the wheel carriage assembly 
described in U.S. Patent no. 4,089,536. This wheel assembly 
comprises a pivot arm which carries wheels and which has an end 

25 provided with a projecting pin which fits in a bore on the 

bottom of a board for pivotal movement against a shock absorber. 
As can be understood, this combination was mainly designed for 
use with skateboards which require good responsiveness during 
change of direction. This combination allows the arm to pivot 

30 about its axis, thereby allowing the wheels to pivot in a 

horizontal plane against the biasing action of the shock 
absorber- One drawback with this wheel assembly from the 
suspension viewpoint is that the combination of the bore adapted 
for receiving the pin allows the arm to pivot only a few degrees 
.35 in a vertical plane and thus limits the shock absorption 

performance of the assembly. Therefore, this type of wheel 
assembly does not provide an efficient suspension for the 
skateboard . 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
rolling device comprising wheel assemblies that provide true and 
efficient suspension for the device. More particularly, the 
object of the present invention is to provide a rolling device 
comprising a supporting base and a plurality of wheel assemblies 
connected under the supporting base, each of the wheel 
assemblies comprises: 

a pivot arm having a proximal and a distal end relative to 
a bottom surface of the supporting base ; 

a hinge means for pivotally connecting the proximal end of 
the arm to the bottom surface of the supporting base, thereby 
allowing the arm to pivot in a substantially vertical plane 
about a pivot axis; 

at least one wheel; 

a connecting means for operatively connecting the wheel to 
the distal end of the arm; 

a suspension element snugly interposed between the bottom 
surface of the supporting base and an intermediary location 
between the proximal and distal ends of the pivot arm for 
providing suspension to the rolling device; and 

a fastening means for holding the suspension element in 
place and for adjusting a compression thereof. 

According to a preferred embodiment, the wheel of each 
wheel assembly is rearwardly offset with respect to the pivot 
axis of the corresponding hinge means. 

According to another preferred embodiment, the rolling 
device comprises first and second wheel assemblies having their 
wheel respectively rearwardly and forwardly offset with respect 
to the pivot axis of their corresponding hinge means. 

The wheel assemblies according to the present invention 
provide an efficient suspension system to the rolling device, 
reducing the negative effects of vibration such as fatigue for 
example . 

The rolling device according to the present invention 
provides a number of positive effects through an efficient 
suspension system. Among those positive effects, are the 
following: 

a) increased comfort for the user; 
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b) decreased fatigue of the user; 

c) reduction of rolling resistance; 

d) better performance for the user; 

e) provision of a better grip to the road, which increases 
the safety of the user; 

f) less wear, mainly on the bearings and wheels; 

g) less maintenance; 

h) allowance of the use of smaller and harder wheels for 
comparable performance . 

A non restrictive description of preferred embodiments 
will now be given with reference to the appended drawings • 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of an in-line roller 
skate provided with wheel assemblies according to a 
first preferred embodiment of the present invention, 
showing the pivot arm of one wheel assembly in a 
partial cross-sectional view; 

FIG. 2 is an enlarged cross-sectional view taken, along 
line II-II of FIG. 1, showing the shape and layout of 
the pivot arm; 

FIG. 3 is a side elevational view of an in-line roller 
skate provided with wheel assemblies according to a 
second preferred embodiment of the present invention, 
showing the arms in a partial cross-sectional view; 

FIG. 4 is a side elevational view of an in-line roller 
skate provided with wheel assemblies according to a 
third preferred embodiment of the present invention, 
showing the arms in a partial cross-sectional view; 

FIG. 5 is a side elevational view of a wheel assembly 
according to a fourth preferred embodiment of the 
present invention for use with a rolling device 
provided with a swivelling or fixed caster. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to FIGS. 1 to 5 , there are shown four preferred 
embodiments according to the present invention. The same numeral 
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references are used for describing corresponding elements of 
each embodiment. As can be seen, the rolling device for the 
first three embodiments consists of an in-line roller skate 10, 
whereas the fourth one may be any rolling device provided with 
a swivelling or fixed caster such as a wheelchair or other 
educational, industrial or hospital-wheeled equipment, other 
embodiments not illustrated and having features of the present 
invention may also consist of traditional roller skates provided 
with two pairs of wheels, or other rolling devices such as 
industrial buggies, shopping carts, etc. 

Referring now to FIG. 1, the roller skate 10 comprises a 
boot 11 secured on top of a supporting base 12 or frame. 

A plurality of wheel assemblies 20 are connected under the 
supporting base 12. The roller skate 10 illustrated is provided 
with four of these wheel assemblies 20 but may be provided with 
more or less than four wheel assemblies without departing from 
the scope of the present invention. Each wheel assembly 
comprises a pivot arm 22 having a distal end 24 and a proximal 
end 26 relative to the bottom surface 14 of the supporting base 
12. The proximal end 26 which is provided with a transversal 
hole 28 is pivotally connected to the bottom surface 14 of the 
supporting base 12 by means of a hinge means. The hinge means 
preferably comprises a hinge pin 3 2 mounted within the. 
transversal hole 28 and a bracket or support 34 for transversely 
connecting the hinge pin 3 2 to the bottom surface 14 of the 
supporting base 12. An antifriction bushing (not illustrated) 
may be provided in each support 34. 

Referring now to FIG. 2, a wheel 40 is operatively connected 
to the distal end 24 of each pivot arm 22 by means of a 
conventional structure comprising an axletree 41 which does not 
need to be further described. For traditional roller skates, 
two wheel assemblies may be set side by side at the front and 
at the back of the supporting base. 

In the preferred embodiment, illustrated in Fig. i, the 
wheel 40 of each assembly is rearwardly offset with respect to 
the pivot axis of the hinge pin 32 and each pivot arm 22 
includes a distal segment 36 and a proximal segment 38. The 
distal segment 36 extends substantially parallel to the 
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supporting base 12 and defines an angle " with the proximal 
segment 38 of the arm 22. 

Each wheel assembly further includes a suspension element 
4 2 snugly interposed between the bottom surface 14 of the 
supporting base 12 and the proximal segment 38 of the arm 22* 
The proximal segment 38 is preferably provided with a slot 43 
for receiving a bottom end of the suspension element 4 2 therein. 
This slot 4 3 allows the arm to pivot without interf erring with 
the screw 44 and it allows also allows a linear adjustment of 
the suspension element 42. The suspension element 42 is 
preferably made of a resilient material such as rubber or 
polyurethane and is provided with a longitudinal hole. A steel 
spring may also be used as a suspension element. 

The suspension element 42 is held in place by means of a 
screw 44 and a nut 46. The screw 44 is inserted in the 
suspension element 42 through the longitudinal hole thereof. One 
end of the screw 44 is received in a threaded hole 48 provided 
in an angulated element 50 projecting from the bottom surface 
14 of the supporting base 12. The compression of the suspension 
element 42 is adjusted by turning the corresponding nut 46, 
Advantageously, the nut 46 may be provided with clicking means 
allowing an adjustment of the suspension element 42 at 
preselected compression stresses. 

Referring now to FIGS. 3 and 4, there are shown two other 
preferred embodiments of the present invention. In these 
embodiments, the roller skate is provided with first and second 
wheel assemblies 20a), 20b) having their wheels 40a), 40b) 
respectively rearwardly and forwardly offset with reference to 
the pivot axis of their corresponding hinge pin 32. As 
illustrated, the pivot arm 22 of each assembly is connected to 
the same hinge pin 3 2 and is thus allowed to pivot around a same 
pivot axis. The pivot arms 22 of the embodiment shown in FIG. 
3 are operating independently of each other while the ones of 
the embodiment shown in FIG. 4 are rigidly connected to each 
other and their movements are thus mutually dependent. One wheel 
assembly is illustrated in FIG. 4 but in another preferred 
embodiment (not illustrated), the rolling device may be provided 
with two or more of such wheel assemblies, thereby allowing to 
use four or more wheels on one rolling device. 
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Preferably, in these embodiments, the proximal segment 38 
of each pivot arm 22 extends substantially parallel to the 
bottom surface 14 of the supporting base 12. The distal segment 
36 of each arm 22 defines an angle " with the proximal segment 
38 so that the former projects away from the supporting base 12. 
Stoppers 56 are provided on the upper face of each proximal 
segment 38 for limiting the stroke of the wheel 40 and 
preventing any contact between the wheel 40 and the ' bottom 
surface 14 of the supporting base 12. 

Preferably, as illustrated, each embodiment of the present 
invention may be provided with a brake 52 connected at the rear 
end thereof and with a skirt (not illustrated) in order to hide 
the supporting base 12 and the hinge means. Referring to Fig. 
5, there is shown another preferred embodiment of the present 
invention, in this embodiment, the rolling device may be a 
wheelchair, a cot or any wheeled eguipment provided with 
a swivelling or fixed caster 58 operatively connected to the 
distal end of the pivot arm 36. 

The wheel assembly provided with the rolling devices 
according to the present invention is thus believed to be very 
advantageous over conventional rolling devices such as roller 
skates and the like where the wheel assemblies provided 
therewith do not allow an efficient suspension. In the present 
invention, the shock absorption capacity of the rolling device 
is believed to be improved by the fact that, for each wheel 
assembly, the arm on which the wheel is connected is allowed to 
sufficiently pivot in a vertical plane against the suspension 
element. 

Although preferred embodiments of the invention have been 
described in detail herein and illustrated in the accompanying 
drawings, it is to be understood that the invention is not 
limited to these precise embodiments and that various changes 
and modifications may be effected therein without departing from 
the scope or spirit of the invention. 



t 
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WHAT IS CLAIMED IS: 

1. A rolling device (10) characterized in that it comprises: 
a supporting base(12) having a bottom surface (14); 
a plurality of wheel assemblies (20) connected under the 



supporting base (12), each of said wheel assemblies 
( 20 ) comprising : 

a pivot arm (22) having a proximal and a distal end 
(26, 24) relative to the bottom surface (14) of 
the supporting base (12); 

hinge means for pivotally connecting the proximal end 
(26) of the arm (22) to the bottom surface (14) 
of the supporting base (12), thereby allowing 
the arm (22) to pivot in a substantially 
vertical plane around a pivot axis; 

at least one wheel (40); 

connecting means for operatively connecting said 
wheel (40) to the distal end (24) of the arm 
(22); 

a suspension element (42) snugly interposed between 
the bottom surface (14) of the supporting base 
(12) and an intermediary location between the 
proximal and the distal ends (26,24) of the 
pivot arm (22) for providing suspension to the 
rolling device (10); and 

fastening means for holding the suspension element 
(42) and for adjusting a compression thereof. 



2. A rolling device (10) as claimed in claim 1, characterized 
in that, for each of the wheel assemblies (20), the hinge means 
comprises : 

a hinge pin (32) mounted within a transversal hole (28) 
provided at the proximal end (26) of the pivot arm 
(22); and 

a bracket means for remotely and transversely connecting 
said hinge pin (32) to the bottom surface (14) of the 
supporting base (12). 
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3. A rolling device (10) as claimed in claim 2, characterized 
in that, for each of the wheel assemblies (20), said 
intermediary location of the arm (22) is provided with a slot 
(43) for receiving a bottom end of the suspension element (42) 
and allowing a linear adjustment thereof. 

4. A rolling device (10) as claimed in claim 3, characterized 
in that, for each of the wheel assemblies (20), the wheel (40) 
is rearwardly offset with respect to the pivot axis of the 
corresponding hinge means. 

5. A rolling device (10) as claimed in claim 4, characterized 
in that each of the suspension elements (42) is made of a 
resilient material. 

6. A rolling device (10) as claimed in claim 5, characterized 
in that it further comprises a boot (11) securable on top of the 
supporting base (12). 

7. A rolling device (10) as claimed in claim 6, characterized 
in that, for each of the wheel assemblies (20), the pivot arm 
(22) comprises a distal and a proximal segment (36,38) relative 
to the bottom surface (14) of the supporting base (12) and 
defining an angle with respect to each other, the distal segment 
(36) extending substantially parallel with the supporting base 
(12). 

8. A rolling device (10) as claimed in claim 2, characterized 
in that the rolling device (10) comprises: 

a first and a second wheel assembly (20a, 20b), each of 
said assemblies (20a,20b) having their wheel (40) 
respectively rearwardly and forwardly offset with 
respect to a pivot axis of their corresponding hinge 
means. 

9. A rolling device (lO) as claimed in claim 8, characterized 
in that said first and second assemblies (20a,20b) have a common 
hinge means allowing their arm (22) to pivot around a same pivot 
axis . 
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10. A rolling device (10) as claimed in claim 9, characterized 
in that each of the suspension elements (42) is made of a 
resilient material . 

11. A rolling device (10) as claimed in claim 10, characterized 
in that it further comprises a boot (11) securable on top of the 
supporting base (12)* 

12. A rolling device (10) as claimed in claim 11, characterized 
in that, for each of the wheel assemblies (20a, 20b), the 
corresponding pivot arm (22) comprises a proximal and a distal 
segment (38,36) relative to the bottom surface (14) of the 
supporting base (12) and defining an angle with each other, said 
proximal segment (38) extending substantially parallel to said 
bottom surface (14) and said distal segment (38) projecting away 
therefrom* 

13. A rolling device (10) as claimed in claim 12, characterized 
in that the arms (22) of the first and the second assemblies 
(20a, 20b) are rigidly connected together. 

14. A rolling device (10) as claimed in claim 1, characterized 
in that it further comprises: 

clicking means for allowing an adjustment of the 
suspension element (42) at preselected compression 



stresses . 
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